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nEF. V. oraving afr. IS RATIOMALE FOR ACCEPTANCE
DESICRAIION CAUSE END 19EM cRrficALITY
4840 1 ENOULDER oDt OWE OF WO 20V DESICN FEATURES
. fUSING, 43 L0sS Of WEATER VIRES 10 Ceeerreaeceoa.s
- PN PRINARY OR A NEATER GROUP
CHABNEL BACK UP VILL 8¢ LOST. FUSES USED IN THE SHOULDER FUSE PLUG ASSEMBLIES ARE OF THE
TUses. 18 MEATER FUSE, %0 EFFECT WILL DESICN DEFINED 87 WSFC SPECIFICATION 40M38259. FOR Shws
BACK-UP 8E NOTICED. APPLICATION, DESIGH AMD PROCESS IMPROVENENIS WAVE DEEN
CTHANSEL CAUSE(S): ’ BECOTIATED WITH, AND 1PLEMEMTED DY, THE MAMUIACTURER .
Fuses, <) VORST CASE THESE INCLUDE:
VIRING MECKANICAL ) --oo.o.e
SCMEMATIC SH0CK N0 EFFECT ON - INPROVED ATIACNMENT OF END CAPS.
S11408Y18 visaation, CAEV/VENICLE Of - CONTROL OF FUSE ELEMENT LENGTN AND DISPOSITION VIIHIN |HE
aEVISION C. MATERIALS NISSION. FUSE BOOT WWE.
!Illll FUSES - COMTADL SOLDERING BEVUEEM FUSE ELEMENT AND THE END CAPS.
4 1NROUGH REDUNDANT PAINS .
37, 0y REMAINING PRIOR 7O ASSEMOLY IN TNE FUSE PLUG ASSEMBLY, A COMNECT PIN IS
sules 2 SOLOERED 1O EACK OF TNE FUSE LEAD WIRES. Fnls process 1
TeRoucH 1 FUSE FOR CONTROLLED BT ESIABLISHED PROCECURES WWECH INCLUDE Tue
AD 18) FAILED GROUP REQUIRENENT OF A "WETERED™ QUALIIT OF SOLDER FOM EACH SOLDER
2 PUSES FOR JOINE. TWE FUSE BODY AMD LEAD WIRES ARE SLEEVED 10 PRECLUDE
ALVERRATE SMORT CIRCUITS. EACH PUSE ANG ALL SOLDEAED JOINTS ANE
SYSTEM MEATER SUBJECTED 10 RADIOGRAPHIC INSPECEION.
cROUP
INE FUSE PLUG ASSEMBLY INCLUDES AN ALUMIMM POTTING .
SNELL. FOLLOMING INTECRATION OF YME FUSES, IWE CONNECION
ASSENOLY IS POTTED USING A SENT-RESILIEW] (RTV) COMPOUND. THE
POIFING MEOIUM PROVIDES COOD NEAT TRANSFER AMD ENSURES
MECHAMICAL STABILITY OF TME IMDIVIDUAL FUSES,
POVER 10 TNE END EFFECTOR MEATERS 1S COMDUCTED BY 2 PARALLEL
VIRES, EACK OF LMICH 1S PROTECTED OY A 5 AMP FUSE.
i
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QUALIFICATION ENVIROMMENTS UAS CERTIFIED @Y SIMILARIIY TO THE
SHOULDER JoINT.

O VIBRATION: LEVEL AND DURATION REFERENCE TABLES 9 ANp 10
0 SHOCK: 206711 NS - 3 AXES ( & OIRECTIONS )

O THERMAL VACLLM: +B1 DEGAEES C 10 -34 DEGREES C (8 CYCLES)
T x t0*=s tTomn.

MIL-STD-48) AS WODIFIED BY SU-E-0002 (VESTS CEOT,
CEDS, CSOF, CSD2, €SO8, MEO2 (N/4).

ONLY SNOULDER JOINT WAS TESTED, 95X i
(63 DEGREES C MAINTAINED FOR 6 WRS.) (8% DEGREES
C T0 30 DEGREES C 1M 18 WRS) 10 CYCLES 240 HRS.

0 LOAD TEST: SHOULDER JOINT STRUCTURAL LOAD TEST REFERENCE
TABLE 12.

0 ENC:

0 MMiDeYY:

NOVE:

ELOOW JOINT (S/N 302 AMD UP) INCORPORATES WON - WELDED
:IIISIIIINS WHICH WAS LOAD TESTED TO LOAD IN REFERENCE TABLE
Bs. .

FLIGHE CHECKOUT

PORS OPS CHECXLISY (ALL VEHICLES) JSc 14987
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CRITICAL ITEMS8 LIST PROJECT: S SYSTEM: nnﬂ ARM_SUBSYSTEM
- - ASS*Y : Ass'y p/N: ﬁi’fZW—ML SHEET: 2
TN I FATCONE WOOE | FATIONE EFFECT ]
REF. REV. oraulug aés. AND on 3/10A8 RATIONALE SOR ACCEPTANCE
DES IGNAT 1O CAUSE END ITEM CHITECALITY
4840 1 SHOULDER MODE : ONE OF TWD 28V ACCEPTANCE TESTS
FUSING. 45 108S OF HEATER VIRES 10 APt
. PRINE PRINARY OR A NEATER GROUP THE SHOULOER, ELBOV AND WRIST JOINTS ARE SUBJECIED 1O THE
CHANNEL SACK P WILL OE LOST. FOLLOVING ACEEPIANCE EMVIRONMENTAL TESTING.
FUSES. 14 HEATER FUSE. w0 EFFECT VL
SACK-UP SE NOTICED. C VISRATION: LEVEL AND DURATION - REFERENCE TABLES 9, 10 AWD
CHAMNEL CAUSE(S): . .
FUSES, (1) WORST CASE
VINING MECHANICAL eemaeeeae O THERMAL:  +70 DEGREES C T0 -25 DEGREES C (2 CYCLES)
SCHEMATIC SHOOK N0 EFFECT OM t N 10%*5 rORR.
S11406316 visaalion, CREV/VEHICLE OR
REVISION C, MATERIALS WISSTON. THE JOINTS ARE IMTEGRATED INTO THE RNS SYSTEM (PER 1PS32)
PAINE FUSES VHICH IS FURTHER TESTED IN (IPS18 RMS STRONGBACK AND 19552
- REDUNDANT PATHS FLAY FLOOR). THESE TESYS VERIFTES THE ABSEMCE OF THE FATLURE
37, s/ REMAINING MODE ,
rdes2 | ool
THROUGH 14 1 fUSE rom QUAL IFICATION TESTS
AND 16) FAILED Growr | ULl UULUTUITT
2 FUSES FOM THE SHOULDER AND WRIST JOINIS WERE SURJECIED 10 THE LISTED
ALTERMATE SELOV ENVIRONMENTS. THE ELBOM JOINTS WAS NOT EXPOSED 1NE




CRITICAL ITENS LIST

PROJECT:
ASS'Y :

SYSTEM: Ftullﬁl\ ARM_SUBSYSTEN
ASS'Y P/N: SHEET: 3

REF, ALy, ohaving afr, AD o 3/t RATIONALE FOR ACCEPTANCE
DESIGNAT ION CAUSE €MD [TEN cRETICALITY
4640 ' SHOULOER MODE: ONE OF TUO 26V GA/INSPELT | ONS
FUSING. 45 LSS OF MEATER WIRES TO | LULLTTLUUITT)
- PRINE PRINARY OR A HEATER GROUP

CHAMNEL sACK P VILL BE LOST. TUSES ARE PROCURED AS A EEE PART 10 SPAR SPECIFICATION

FUSES. 16 NEATER FUSE. N0 EFFECT WILL SPAR-SGA5D/02), WHICK INCORPORATES SPECIFICATION NSFCAONINZSO

BACK-UP 8E NOTICED. AS REQUINED BY SPAR-RNS-PA.003. OUALIFECATION, ACCEPTANCE

CHAMSEL CAUSE(S): TESTING AND RELTAOILITY LIFE TESTING OF FUSE BLUG ASSENSLIES

FUSES, o VORST CASE WAS PERFORMED 10 THE REQUIREMEMIS OF THE SPAR-RMS-TP.957.

VIRING MECHAMICAL | -----ei.--

SCHEMATIC SHOCK NO EFFECT OW EEE PARTS INSPECTION IS PERFORMED AS REOUIRED BY

511406918 viseafion, CNEW/VENICLE On SPAR-RHS-PA.003, EACN EEE PART IS QUALEFIED AT THE PART LEVEL

REVISION C. MATERIALS MISSION, 10 THE REQUIREMENTS OF THE APPLICASLE SPECIFICATION. ALL EEE
!nm FUsEs PARTS ARE 100X SCREENED AMD DURNED 1N, AS A MINIMS. AS
4 ¥ REDUNDANT PATHS REQUIRED BY SPAR-AMS-PA.003, 8Y TWE SUPPLIER. ADD1TIONALLY,
37, Y REMAINING EEE PARTS ARE 100X RE-SCREENED 1M ACCORDANCE WEIH
rofes 2 | ool REQUIREMENTS, BY AN INDEPENOEN] SPAR APPROVED TESTING
TeROUGH 14 1 fUSE rom FACILITY. DPA IS PERFORMED AS REQUIRED BY PA.00J OM A RANDOMLY
AND 18) FALLED GROWP SELECTED 5X OF PARTS, WANIMUM S PIECES, MINIMM 3 PIECES FOR

:dgle':';m EACH LOT NUMBEX/DATE CODE OF PARTS MECE[vED.

SYSTEN NEATER
GROLP

VIRE [S PROCURED TO SPECIFICATION MIL-M-22759 OR NIL-W-81381
AMO [NSPECTED ANO TESTED 1O MASA JSCHMAOBO STANDARD NUMBER 95A.

RECEIVING IMSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDENTIFIED IN THE PROCUREMENT DOCUMENTS. THAT WO PHYSICAL
DARAGE HAS OCCURRED 1O PARTS DURING SHIPMENT, THAT THE
RECEIVING DOCUMENTS PROVIDE ADEOUATE TRACEABILITY twFOmMATION
AND SCREEMING DATA CLEARLY IDENTIFIES ACCEPTABLE PARIS.

PARTS ARE INSPECTED THROUGHOUT MANMUFACIURE AND ASSEMBLY AS
APPROPAIATE 10 THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS 1RCLUDE,

COMPONENT MOUNT ING 1NSPECTION FOR CORRECT SOLOERING. WIRE
LOOPING, SIRAPPING, ETC. OPERAIORS AMD INSPECIORS ARE TRAINED
A gtcnlmzn T0 NASA WHB 3300.4(3A) STANDARD, AS MODIFIED

¥ JSC 08300A.

PRIOR 10 POTTING, THE SOLDENED CONTACTS OF THE FUSE
ASSEMBLY ARE SUBJECTED TO RADIOGRAPRIC INSPECTION 10 CHECK
FOR POROSITY AND INTERNAL FLAVS.

PRE AMD POST POTTING IMSPECTIONS 10 SPAR-1TP 257 VERIFY
VOLTAGE DROP (RESISTANCE) AT HIGH AMD LOW FEMPERATURE (-30
DEGREES C AND +118 DEGREES C) (SPAR/GOVERNMENT REP. -
MANDATORY INSPECTION POINT).

FUSES ARE ACCEPTANCE TESTED TO SPAR-11P 257 WHICH
INCLUDES AMBIEMI TESTING AND THERMAL CYCLING,
(SPAR/GOVERNMENT REP. - MANDAIORY INSPECTION POINT).

PRIOR TO MATING FUSE PLUG VITH NECEPIICLE ON SHOULDER
COMNECTOR BOX  INSPECTIONS INCLUDE VISUAL, CLEANLINESS,
WORKMANSHIP  [DENTIFICATION, CHECK FOR BEN! OR PUSHED
sack comracls Eic.

JOVMWLEVEL PRE-ACCEPTANCE JEST INSPECTION, INCLUDES AN
MUDIV OF LOVER TIER INSPECTION COMPLETION, AS BUILI
CONFIGURATION VERIFICATION 10 AS DESIGN fic,

PREPARED BY:

SUPLRCEDING DATE: 28 OCY 8BS
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CRITICAL ITENS LIST

PROJECT:
ASS*Y wONERELATORE SHULDEE —

SYSTEM: W
ASS'Y P/N: SHEET:

STSTEM HEATER
GROuP

PERFORMANCE TEST. (SPAR/GOVEAMMENT NEP. - MAMDATORY [NSPECTION
POINT)
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[~ FRER W% UTY, € | FRTIONE WOOF | FATLUNE EFFELT
REF, REV. omaving adr. AND oN 3/1A0 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END 176N CRITICALITY
4840 1 SHOULDER MODE : ONE OF Tuo 28v .
: FUSING. 45 1038 Of WEATER WIRES TO A _TEST READINESS REVIEW (TRR) URICH INCLUDES VERIFICATION OF
. PRINE PRINARY OR A HEATER GROUP TEST PERSONNEL, TEST DOCUMENTS, TEST EQUIPMENT CAL IBANYION/
CRANNEL BACK UP VILL BE L0S). VALIDATION STAfUS AND WARDAARE CONFIGURATION IS COMVENED BY
FUSES. 16 NEATER FUSE. NO EFFECT WILL GUALITY ASSURANCE N CONJUMCTION WITH ENGINEERING
BACK-UP BE NOTICED, RELTABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICADLE,
CHANNEL CMJSE(S): AND THE NMENT REPRESEMTATIVE hlﬂ TO THE START OF ANY
FUSES. ) WORST CASE FORNAL TESTING (ACCEPFAWCE OR QUALIFICATION).
VINING MECNNICAL | -----ll
SCHEMATIC SHOCK NO EFFECT O JOINT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMBINET,
S11406316 visaal jow, CREW/VERICLE OR VIBRATION AND THERMAL-VAC TESTING.
REVISION C. H':fl‘llhl'“s MISSION. (SPAR/GOVERNMENT REP. - MANODATORY INSPECTION POINT).
$% Inaouch REDUMDANT PATHS SANS SYSTEMS INTEGAATION, THE INTEGRATION OF MECHANICAL ARM
37, s REMATHING SUBASSENBLLES AWD THE FLIGHT CABIM EQUIPMENT TD FORM THE SRNS.
rodes2 | -l INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WMICH
THROUGH 14 1 WSE FOR INCLUDES GAOUNDING CHECKS, THRU WIRIMNG CRECKS, WIRING ROUTING,
A 18) ;n:uusmm INTERFACE CONNECTORS FOR BENT OR PUSH BACK COMTACTS ETC.
USE
ALTERNATE SRMS SYSTEWS TESTING - STRONGBACK AND FLAT FLOOR AMBIEMT




CRITICAL ITEMB LIBT no.lec’lnz.é
St 3557 WnEHCTRTINE: SHONDER"

FRER | FRTUORE WODE | FATIUNE EFFECT |

SYSIEN: A YSTEM
_ASS'Y P/R: SHEET: b

——

SYSTEM NEATER
GROUP

WA UTY & :
NEF. nev. | oraulug b, A0 ou ) RATIONALE FOR ACCEPTANCE  ~
DESIGNAT 10N CAUSE END IEN CRITICALITY
640 ' SHOULDER WO : ONE OF TU0 20V FAILURE HISIONY
TUSING. &S 108S OF NEATER WIRES T0 | --uveeeeceone-.
. PRINE PRIMARY OR A HEATER GROUP ,
CHANNEL BACK UP VILL 9E LOST. THE FOLLOMING FAILURE AMALYSES REPORT(S} ARE WELEVANT:
FUSES. 16 NEATER FUSE. | MO EFFECY WILL
BACK-UP 8E HOTICED.
CHANNEL CAUSE(S):
FUSES, ) WORST CASE FAR 2114:
vIRING WECWAMICAL | ---er.---. s/M 202 a0 80
SCHEMAT IC SHOCK NO EFFECT ON
S1140E318 vionafiow, CREW/VERICLE OR DESCRIPTION
REVISION C. MATERIALS mission. | il
PRENE FUSES RIGH RESISTAMCE FOLLOVING THEAMAL CYCLING CAUSED BY NfG.
4 THROUGN REDUNDANT PATHS OEFECT . :
37, N REMAIN ING
robes2 | -l COARECTIVE ACTION
THROUGH 14 Truse FOR | o-eilalalll
AD 16) FAILED GROUP NG TO INPLEMENT THERMAL TESTING. (FNEA WO. 4390, &67T0)
2 FUSES FOR
ALTERNATE

FAR 2120:
S/ 201 Jai M
DESCRIPTION

HIGH RESISTANCE, WFG DEFECT. REFER TO FAR 2114, OUT-PUT DID
NOT SUIICH, roL{owING meiDiTY TEST, DUE TO SHORTED LED

CORRECTIVE ACTION

REFER 10 FAR 21094 (FMEA NO.4590, &4470) REPLACED LED.

FAR 2338:
S/ 302 mavr B)

DESCRIPTION

FUSE FAILED OPEN, CAUSED BY DAMAGED SOLDER CONN DURING REWORK.
CORRECTIVE ACTION

SCRAPPED REVORKED PUSES. ECW ST130 MODIFIED TESTING. (FMEA
0. 4590, L670)

FAR 2370:
S/H 304 wNovy O3

DESCRIPFION

VOLTAGE DAOP EXCESSIVE, CAUSE DESIGN/MAMUFACTURING FAVLT.
COARECTIVE ACTION

.................

SCAAPPED ALL FUSES, PREPARED NEW FUSE SPEC. (FMEA NO. 4590,
&670)

"
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CRITICAL ITEMB LIAT PROJECT: SANMS SYSTEM: gcmu[&uﬁ ARM_SUBSYSTEN
———— ——— - ASS*Y : DER ASS'Y PsH: SHEEF: &
[ FRER [~ FATIORE WOOE | FATCONE EFFECT
REF. nEv. onauinG nfr. AND o 37108 RATIONALE FOR ACCEPTANCE
OESIGNAI{0M CAUSE END TTEN CRIFICALITY
4640 1 SHOULOER MCDE ONE OF TVD 28 OPERATIORAL EFFECTS
FUSING. 45 L05S OF HEATER wmes To | L UTU DT RTIRLTS
. PRINE PRINARY OR A REATER GROUP
c BACK P WILL BE LOSI. MONE.W1TH EACH SUSSEQUENT FAILURE A LEVEL OF REDUWDANCY IS
FUSES. 15 NEATER FUSE. %0 EFFECT WHL LOST.WITH LOSS OF ALL PAINS ONE JOIMT MAY MOVE AT A SLOVER
BACK-UP BE NOTICED. THAN COMMANDED RATE [F A PRIOR FAILURE OF THE HEAIER
CHANNEL CMUSE(S): CIRCUIT HAS  OCCURRED.ARM DOES MOT RESPOND CORRECTLY 10
FUSES. [4}] WORST CASE COMMANDS .CREW WELL INHERENILY COMPENSATE IN MANUAL AUGHENTED
VIRING WECHAMICAL | =-v-nevne- NODE .
SCHEMATIC SHOCK NO EFFECT ON
S11406316 visaadiow, CAEM/VEHICLE OR CREM ACTION
REVISION C. MATERIALS misstow. |- Lol
{PRINE Firses
4 TIROUGH REDUMDANT PATHS “APPLY BRAKES
37, AEMAINING
rodes2 ] Sl CREV TRAINING
INROUGH 14 fruseFor | CCL0LTTDT
AND 16) FAILED GROUP
2 TUSES FOR CREW WHLL BE TRAINED O RECOGNIZE IF THE ARM IS RESPOHD ING
ALTERNATE CORRECTLY TO COMMANDS.

SYSTEM HEATER
GROUP

SUPERCEDING DATE: 2B OC! 86

]

———

APPROVED aY:

MISSION CONSIRALINT

OPERATE UNDER VERNIER RATES WITHIN 10 FT. OF STRUCTURE . ALTOD
TRAJECTORIES MUST BE DESIGNED 1O COME MO CLOSER THAN 5 F1.FROM
STRUCTURE. THE OPERATOR WUST BE ABLE 10 DETEC] THAT THE ARM IS
RESPONDING PROPERLY 1O COMMANDS VIA WINOOW ANOSOR CCTIV VIEUS
DURING ALL OPERATIONS.BOTH HEATER POWER BUSES 10 BE N AUIO

WHEN OPERATING ARM.
SCREEN FAILURES

A: IMDEPENDENT THERMOSTATS ARE NOT ACCESSIBLE ARE HOT
INSTRUMENTED AND THE REDUNOANT ELEMENIS ARE sTiLL operamLE.

B: REDUNDANT ELEMENTS ARE STILL OPERABLE.

OMRSD DFFLINE

VERIFY INDIVIDUAL FUSES FOR WRIST AND END EFFECTON WITH ARM

SPLIT AT ELBOW.

OMRSD OMLENE [NSTALLATION
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